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application. 



2. A copy of the report and its annexes, if any, is be«ng transmitted to the International Bureau for 
communication to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
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enabling disclosure, clarity and support for the claims. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP 02^041 53 



L Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 ere referred to in this report as "originatty filed* 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)}. 

Description, Pages 

-\ .5, 7-38 as originally filed 

6, 6a, So received on 09.08.2003 with letter of 07.08.2003 
Claims, Numbers 

1„31 received on 16.06.2004 with letter of 16.06.5004 
Drawings, Sheets 

1/10-1G/1Q a* originally filed 

2. With reqard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item, 

These elements were available or furnished to this Authority in the following language: , which is. 

□ the language of a translation furnished for the purposes of the international search (under Rule 23, 1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andtor 55.3). 

3. With regard to any nucleotide andfcr amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

C contained in the international application fn written form. 

□ filed together with the international application in computer readable form. 
C furnished subsequently to this Authority in written form. 

D furnisned subsequently to this Authority in computer readable form, 

□ The statement that the subsequently furnished written sequence listing dees not go beyond the disclosure 
In the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5 S This report has been established as if (some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report-) 

see separate sheet 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 

i. Statement 

Novelty (N) Yes: Claims 1-31 

No: Claims 

Inventive step (IS) Yes: Claims 1-31 

No: Claims 

Industrial applicability (I A) Yes: Claims 1-31 

No; Claims 



2, Citations and explanations 
see separate sheet 
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Re ItemJ 

Basis of the report 

The claims filed with the letter dated 16,06.2004 appear to contravene the provisions of 
Article 34(2)b) PCT. 

Claims 1, 2, 4, 5, 6, 8, 9, 12, 13, 18 and 21 refer to Junctional parts of chemical 
compounds according to the present application, designated b, b\ b'\ b m ; m, m'^.m" 1 ; 
bl, b1\ b1". bV"; b2, b2\ b2", b2 ,H ; and b3, b3\ b3", b3"\ respectively. 
The application as originally filed does not contain a basis for functional parts of 
molecules designated b", b'"; m'Mn"; b1", bl 1 "; b2", b2"'; or b3*\ b3 Ml . For example, 
Figure 2 pertains to a tetramer comprising the chemical moieties p, q, r, s. However, the 
self-assembly sequences and the identification tags are termed only b1 , bV and b2, b2\ 
Therefore, the technical features of functional parts designated b H , b u< ; m M ,m"'; b1", b1 m ; 
b2" ; b2 m ; or b3", b3 M ' will not be taken into account in the following report. 



Rejig™ V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Claim 1 meets the requirements of Articles 33(2) and (3) PCT. 

Claim 1 pertains to a combination reaction product of a least two chemical 
compounds, said compounds comprising a chemical moiety potentially binding to 
a target molecule and an oligonucleotide, wherein the chemical compounds are 
bound to each other by self-assembly sequences and the chemical moieties are 
identified by a unique coding sequence, 

The combination reaction product is stable in the absence of target molecules. 
Document DE-A-196 19 373 (01), which is considered to represent the most 
relevant state of the art, discloses libraries of compounds comprising an 
oligonucleotide part and a binding compound, e.g. a peptidic part, connected via a 
linking part. Individual molecules can assemble via their nucleic acid part into 
trimeric structures, thereby assembling the peptidic binding parts to form a binding 
domain for a substrate (see figure 1). Peptides with different properties from can 
be assembled and can form a multitude of different combinations compared to 
individually synthesised peptides (col. 3, lines 21-52). The assembled binding 
partners can be covalentiy cross-linked in order to obtain a binding entity for the 
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target molecule (e.g. col. 4, lines 33-36). 

Only in the presence of substrate, supramolecular complexes are formed (col. 3, 
lines 46-52). 

The subject-matter of present claim 1 differs from the teaching of D1 in that the 
molecules comprise a variable, unique lag for identifying the attached chemical 
moiety potentially binding to a target molecule and in that the complexes are 
stable without the substrate being present. 

The underlying objective technical problem may therefore be seen in providing an 
alternative complex of ligands for a target molecule, said ligands being based on 
the combinatorial formation of supramolecular complexes. 
Identifying chemical moieties by using a variable oligonucleotide tag is known in 
the art (see e.g. documents WO-0023458 (D2, see passages cited in the 
international search report) and US-A-5 573 905 (D3, abstract)). 
However, said documents do not refer to the formation of supramolecular 
complexes of at least two compounds, thus resulting in spatial proximity of 
potential target-binding chemical moieties, but only to the identification of 
individual compounds attached to the tag. 

Taking into consideration that D1, besides the lack of identifier tags, explicitly 
teaches that supramolecular complexes are only formed in the presence of the 
target molecule, neither document D1 nor D2 and D3 t taken alone or in 
combination, disclose or render obvious a combination reaction product according 
to present claim 1 . 

It should further be noted that in the review article by Ramstrom and Lehn (Nature 
Reviews, Drug Discovery, Vol. 1 (1), pp. 26-36, published two month before the 
priority date of the present application, an exhaustive list of possible reversible 
connections is included which can be used in the formation of dynamic 
combinatorial libraries. However, the use of oligonucleotide self-assembly 
sequences for this particular purpose is neither disclosed nor even faintly hinted at 
in this review. Therefore, also from the common general knowledge in the art of 
dynamic combinatorial libraries, the skilled artisan does not get an indication That 
would lead to the subject-matter of present claim 1. 

Claim 1 , as well as dependent claims 2-7, thus meet the requirements of Articles 
33(2) and (3) POT. 

2. Independent claims 8 and 1 8, as well as their respective dependent claims are 
based on the same principle as the subject-matter of claim 1 and thus aiso meet 
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Claims 



5 1. A combination reaction product of at least two chemical compounds, each 
one of these chemical compounds comprising; 

a) a chemical moiety (p,q,r,s) potentially capable of performing a binding 
interaction with a single target molecule; 

b) an oligonucleotide (b,b',b",b"') or functional analogue thereof with at 
10 least one self-assembly moiety (m,m',rn",m'"); 

the chemical compounds being bound to each other by their self-assembly 
moieties Cm,m',rn",m" r ), characterised In that the combination reaction 
product is stable in the absence of said target molecule, wherein the oli- 
gonucleotides (b,b',b",b'") or functional analogues of at least one of the 
15 chemical compounds comprise a .variable, unique coding sequence 

(b2,b2',b2",b2") individually coding for the identification of the particular 
chemical moiety (p,q,r,s). 

2. The combination reaction product of claim 1, characterized in that the 
20 seff-assernbiy moieties (m,m\m",m'"} are a self-assembly sequences 

(bl,bl',br,bl"') of the oligonucleotides (MT.V'Jbr), functional analogues 
thereof, IJgands (I) capable to perform a complex reaction with a specific Ion 
or peptides capable of association with other molecules. 

25 3. The combination reaction product of one of claims 1 or 2, characterized In 
that the at least two chemical compounds each comprise a chemical group 
by which they are covalently linked together after the stable combination 
reaction product had been formed, 

30 4, The combination reaction product of one of daims 1 to 3, characterized in 
that the oligonucleotides (b,b',b",b'") or functional analogues thereof are 
covalently and directly linked to the chemical moieties (p,q,r,s). 
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5. The combination reaction product of one of claims 1 to 4, characterised in 
that the oligonucleotides (b,b',b"/b'") or functional analogues thereof fur- 
ther comprise a linking portion (b3,b3',b3",b3'") which Is situated between 
the self-assembiy sequence (bl,bX',bl r ',bl'") and the chemical motety 



6. The combination reaction product of one of claims I to 5, characterized In 
that the coding sequence (b2,b2',b2" r br') of oligonucleotide (b,b',b",b"'J 
or the functional analogue thereof is situated between the chemical moiety 
(P,drr,s) and the self-assembly sequence (bl,bl',bl",bl"'), 

7. The combination reaction product of one of claims 1 to 6, characterized in 
that it is a dimer, trimer or tetramer exhibiting chemical moieties (p,q,r,s)* 

8. A chemical library comprising combination reaction products of at least two 
chemical compounds, each one of these chemical compounds comprising: 

a) a chemical moiety (p,q r r,s) potentially capable of performing a binding 
interaction with a single target molecule; 

b) an oligonucleotide (b,b',b",b"') or functional analogue thereof with at 
least one self-assembly moiety (m,m>^m m ); 

die chemical compounds being bound to each other by their self-assembly 
moieties (m,m',m'>"0f characterised in that the combination reaction 
product is stable In the absence of said target molecule, wherein the oli- 
gonucleotides (b,b' ? b",b'") or functional analogues of at least one of the 
chemical compounds comprise a variable, unique coding sequence 
(b2,b2\b2" r b2 , ' f ) individually coding for the identification of the particular 
chemical moiety (p,q,r,s). 

9. The chemical library of claim 8, characterized in that the self-assembly 
moieties (m,m',rn" m'") are a self-assembly. sequences (bl,bl',bl",bl'") of 
the oligonucleotides (b,b',b" f b'") f functional analogues thereof, ligands (I) 
capable to perform a complex reaction with a specific ion (i), or peptides ca- 
pable of association with other molecules. 



(P,q,r,5). 
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10. The chemical 1tt>raFy of one of claims 8 or 9, characterised in that the at 
least two chemical compounds each comprise a chemical group by which 
they are covalently linked together after the stable combination reaction 
product had beeii formed. 

5 

11. The chemical library according to one of claims 8 to 10 r characterized in 
that it comprises combination reaction products according to any one of 
claims 4 to 7. 



10 12* The chemical library according to one of claims 8 to 11, characterized Jn 
ttoat Its individual combinations of moieties (p,q,r,s) Is derived by forming 
heteroduple*es, heterotripiexes or heteroquadruplexes of the self-assembly 
sequences (bl,br,br',bl"') of the oligonucleotides (b,b',b",b"'). 

15 13. The chemical library according to one of dai'ms 8 to 11, characterized in 
that its individual combinations of moieties (p f q f r,s) Is derived by chelation 
of the self-assembly moieties (m,m , J ro",m"') with specific ions (I), 

14. The chemical library according to claim 12, characterized in that It com* 
20 prises individually encoded sub-libraries (A) and (B), whereas sutHibrary 

(A) comprises h compounds coupled to the 3 1 extremity of n different DNA 
oligonucleotides (b) and sub-l&rary (B) comprises m compounds coupled to 
the 5' extremity of rn different ONA oligonucleotides (b')* 

25 15, The chemical library according to claim 14, characterized in that in sub- 
library (A) or In sub^library (B) respectively, iodoacetamido- or maleimido- 
derlvatlves of n or m chemical entities have been coupled to individual DNA 
oligonucleotides which cany a thiol group at the 3' or 5' end. 



30 16. The chemical library according to claim 14, characterized in that in sub- 
library (A) or in sub-library (B) respectively, amide derivatives - forming 
chemical structures such as -0-P(0};i-0-(Ctt*)n-NH-CO-R, where R may 
correspond to a number of different chemical entities, and n may range be- 
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tween 1 and 10 - have been coupled to the oligonucleotides carrying a 
phosphodiester bond at one extremity, 

17. The chemical library according to one of claims 14 to 16, characterized in 
5 that in sub-library (A) the self-assembly sequence (bl) is interrupted by a 

d-specer fn opposite position to a cods fB), the d-spacer preventing any un- 
desired pairing to the bases of code (B) which encodes sub-library (B). 
whereas the oligonucleotide (b) of sub-library (A) has Its distinctive code (A) 
towards the 5' extremity . 
10 i 

18. A method of biopannlng ligands specific for target molecules, wherein a 
combination reaction product Is Incubated with a target molecule, the com- 
bination reaction product consisting of at least two chemical compounds, 
each one of these chemical compounds comprising: 

15 c) a chemical moiety (p,q/r,s) potentially capable of performing a binding 

interaction with a single target molecule; 
d) an oligonucleotide (b,b r ,b",b"') or functional analogue thereof with at 

least one self-assembly moiety (m,rn',m'',m'''); 
wherein the chemical compounds are bound to each other by their self- 

20 assembly moieties (m r m',m", m'"), characterized in that the combination 

reaction product is stable fn the absence of said target molecule, wherein 
the oligonucleotides (b,b',b",b"') or functional analogues of at least one of 
the chemical compounds comprfse a variable, unique coding sequence 
(b2,b2',b2",b2'") individually coding for the identification of the particular 

25 chemical moiety (p,q,r,s). 

19, The method of claim 18, characterised in that combination reaction prod- 
ucts according to at least one of claims 1 to 7 are utilized for Mopanning. 

30 20. The method of claim 18, characterized in that a chemical library of com- 
bination reaction products according to at least one of claims 8 to 17 is used 
for biopannlng. 
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21. A method to Identify a target molecule with a combination reaction product 
comprising a chemJca! moiety (p,q,r,s) capable of performing a bindfng in- 
teraction with this target molecule and farther comprising an oligonucleotide 
(b,b' f b",b"0 or functional analogue thereof, characterized in that the 

5 combination reaction product Is bound to a target by bfopanning according 

to at least one of claims 15 to 20. 

22. The method of claim 21, characterized In that PCR-fragments are gener- 
ated by polymerase chain reaction (PCR), each of which carries the code of 

10 pairs of sub-library members (A) and (B), whereas sub-library (A) com- 

prises n compounds coupled to the 3' extremity of n different DMA oligonu- 
cleotides (b) and sub-library (B) comprises m compounds coupled to the S % 
extremity of m different DNA oligonucleotides (b 1 ). 

15 23, The method of claim 22, characterized lit that in sub-library (A) or In sub- 
library (B) respectively, fodoecetamido- or maleidc^derivatlves of n or m 
chemical entities are coupled to individual DNA oligonucleotides, which carry 
a thiol group at the 3' or 5' end. 

20 24, The method of claim 23, characterized In that in sub-library (A) the self- 
assembly sequence (bl) Is Interrupted by a d-spacer In opposite position to 
a code (B), the d-spacer preventing any undeslred pairing to the bases of 
code (B) which encodes sub-library (B), whereas the oligonucleotide (b) of 
sub-library (A) has its distinctive code (A) towards the 5' extremity, 

25 

25. The method of at least one of claims 22 to 24, characterized in that the 
length of the PCR-firagments are checketf and their sequence identity is es- 
tablished by digesting the PCR-fragments with a restriction site for a specific 
endopeptldase (e.g. CcoRJ), followed by cloning into a suitable plasmid and 

30 sequencing. 

26. The method of at least one of cfaims 22 to 25 where several specific binding 
members are isolated at the end of a biopahning experiment, character* 



fJiW ^^^ 03:06 




I 



BEST AVAILABLE COPY 



0b-SEP-£004 17:4b FROM: MOETTELI ET ASSOC I ES 0041 71S301081 



OK PPT RG SPRGRNS 



TO: 2619965685 P.£l'8£ 

^ nnil 



44 



teed in that concatenamers are created, starting from the various PCR- 
fragments present fn the reaction mixture, the concatenated sequences are 
"read" by sequencing, revealing both the identity and the frequency of pairs 
of code (A) ancj code (B). 

5 

27. The method of claim 22 where several specific binding members are isolated 
at the end of a biopanning experiment and sutHlbraries (A) and/or (B) carry 
chemical moieties at the extremities of partially-annealing oligonucleotides 
characterized in that unpaired ONA strands are hybridized with target oli- 
10 gonucleotides (e.<j. DNA oligonucleotides) being Immobilized on one or more ( 

chips. 



28. The method of daim 27, characterised in that by using chip (A) or chip 
(B) respectively, the reading of the identity and/or frequency of members of 
IS sub-library (A) or sub-library (6) respectively, rescued after a biopanning 

experiment, Is carried out and by decoding on chip (A) and (B) candidate 
components of sub-libraries (A) and (B), to be re-annealed and screened in 
a successive round of bio-pann»ng are suggested. 

20 29. The method of claim 2B, characterized in that increasingly stringent bind- 
ing to the target Is mirrored by a reduction In the number of CA) and/or (B) 
members as identified on the respective chip and the possible combinations 
of the candidate (A) and (B) members are assembled individually or in 
smaller pools and assayed for binding to the target. 

25 

30. The method of at least one of the claims 27 to 29, characterized in that 
libraries are allowed to self-assemble in order to form trimeric or tetrameric 
complexes by using three or four chips, respectively, which carry distinctive 
target oligonucleotides for decoding, 

30 

31. The method of at least one of the claims 27 to 3l f characterised in that 
the DNA of sefected binding moieties is PCR amplified prior to chip hybridi- 
zation. 

*mf&^WiB/%m 08:06 p.003 
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